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S U M M A R Y
Bromegrass, grown in association with alfalfa or other legumes, 
is one of the most valuable grasses for pasture and hay in Iowa. It 
ranks high also for erosion control, being particularly useful for 
grassed waterways and terrace outlet channels.
It can be grown successfully on all of Iowa’s major soil types 
but is best suited to the more productive soils.
Bromegrass soon becomes unproductive or “ sod-bound”  when 
grown alone, even on the better soils, because of insufficient nitro­
gen to maintain vigorous growth. It is important that a legume be 
grown in conjunction with the grass. Alfalfa is especially well 
suited for this purpose.
Experimental trials with varieties and strains of bromegrass have 
shown that the varieties of the “ southern type,” Fischer, Lincoln 
and Achenbach— originating in southern Iowa, in Nebraska and 
in Kansas, respectively— are superior in Iowa to regional strains 
and varieties originating in the more northern states and in Canada.
Although bromegrass is grown primarily for pasture and hay, 
seed production offers opportunities on many farms. Seed yields 
range from 200 to 700 pounds per acre. Harvesting with a com­
bine is satisfactory and efficient, and by clipping only the seed 
heads above the leaves, a considerable quantity of forage is left, 
which is valuable for pasture or hay.
Successful stands can be obtained from seeding either in early 
spring or late summer. For pasture, the seeding of 10 to 12 pounds 
o f bromegrass and 4 to1 6 pounds of alfalfa will give excellent re­
sults. For hay, somewhat greater yields may be expected by in­
creasing the proportion of alfalfa to bromegrass. Red clover and 
sweetclover may be used, either alone or in combination, to replace 
all dr part o f the alfalfa in pasture seedings.
Bromegrass can be sown either with an endgate seeder or a grain 
drill. The operation is facilitated considerably by mixing the seed 
with oats or cracked corn. Some drills, equipped with agitators 
in the seed box, handle pure bromegrass seed successfully.
In establishing stands of bromegrass the use of lime and phos­
phate to promote a vigorous growth of the accompanying legume 
is important. Good legume growth will aid in maintaining the
3
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supply of nitrogen, so essential for keeping the grass in a highly 
productive condition.
Grazing should be managed in such a way as to maintain a growth 
of 6 to 8 inches in the pasture. Bromegrass will not remain pro­
ductive when grazed as closely as is ordinarily practiced with Ken­
tucky bluegrass.
Unproductive stands are greatly stimulated by the application of 
nitrogenous fertilizers or barnyard manure. Yields also may be 
improved by reseeding a legume in the grass, after thorough disk­
ing in early spring to subdue the sod.
4
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Bromegrass in Iowa1
By C., P. W ilsie, M. L. Peterson and H. D. Hughes2
Bromegrass (Bromus inermis) is one of the most productive, 
nutritious and palatable forage grasses for -Iowa. Because of its 
outstanding performance during the drouth years of 1934 and 1936, 
interest in this grass was greatly stimulated. Many bluegrass pas­
tures in western Iowa were completely killed during that period. 
Bromegrass is now being seeded by farmers in all sections of the 
state, many growing it for the first time. The rapid expansion in 
acreage during the past 5 years reflects an increased appreciation 
of the value of this grass for pasture and hay and as a soil con­
serving crop.
Bromegrass is a native of central Europe. It was introduced into 
the United States in the early 1880’s. As early as 1890 trials re­
ported by the Iowa Agricultural Experiment Station had indicated 
its promise of value for midwestern farms. In those years, however, 
farmers Were more interested in producing cereal grains on the fer­
tile lands, which had recently been plowed from virgin prairie, than 
m seeding and establishing grasses. It was not until most of our 
native grass areas had been plowed, and many acres had become 
seriously eroded, that the reestablishment of grass became a problem 
in which farmers generally were interested.
C H A R A C T E R I S T I C S
Bromegrass is a long-lived perennial, as is clearly evidenced by 
the fact that some Iowa fields are now 25 to 30 years old and there 
are fields in Nebraska that have been in bromegrass for nearly 50 
years. Newly established stands thicken rapidly to produce a heavy 
sod which is less dense at the soil surface but considerably deeper 
than that produced by Kentucky bluegrass. These characteristics 
contribute to the marked drouth resistance of bromegrass which, to­
gether with its tolerance to heat, make it better able to continue
2ReseIrch5a8Rs o ^ o8^ <i f0f the Iowa A# ricultuj"al Experiment Station. 
Co^eervaationrSe?^iipf^ y af* nT ledge Jh? co°Peration of the Nurseries Division, Soil
ful suggestions“ hroughout1? ^  p rep a ra tion '^ T ttT m a n u sS  ren°Vation and for helP‘« jig
5
Wilsie et al.: Bromegrass in Iowa
Published by Iowa State University Digital Repository, 1945
502
INCHES
SE BROMEGRASS
DOWNY BROMEGRASS
Fig. 1. Seeds of smooth bromegrass (the cultivated grass) have no 
beards or awns. O f the weedy, annual bromegrasses the downy brome 
is the most prevalent and troublesome. Every precaution should be 
taken to avoid the use of seed infested with weeds.
growth during the hot summer period than Kentucky bluegrass. Its 
seasonal growth habits, however, are similar to Kentucky bluegrass 
in that it starts growth early in the spring and reaches peak produc­
tion in June, after which it falls off somewhat until cooler weather 
returns in the autumn. Mature plants vary in height from 2 to 4 
feet, depending upon the fertility of the soil and the supply of 
available moisture.
6
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The seeds are borne on rather large spreading panicles which 
emerge from the boot in early June. These panicles, as they emerge 
from the boot, elongate until they extend well above the upper leaves 
of the plant and o f the alfalfa, with which the crop usually is grown. 
The seed is ripe and ready to harvest about mid-July, by which time 
the panicles have lost their green color and become dry and grey 
to brownish in color.
Bromegrass seeds are flat and relatively large, light and chaffy. 
Commercial seed usually weighs 14 pounds per bushel. Seeds of 
smooth bromegrass are easily distinguishable from those of the 
wild or annual types, which are awned and have the edges rolled 
in, instead of being-flat (fig. 1).
Bromegrass seedlings may be identified by their long, narrow, 
hairy leaves, which usually are gently twisted in a clockwise direc­
tion. If a seedling is carefully removed from the soil with a knife 
and examined, the seed usually is found attached to the base of the 
stem and may serve as a means o f identification. As the plant be­
comes older, the first or lower leaf and leaf sheath wither and d ie ; 
the new leaves are broader and less hairy. A  slight growth con­
striction may occur on these leaves, forming a configuration re­
sembling an “ M ” or a “ W .”  This characteristic, however, is not 
always eyident. Inability of growers to identify bromegrass seed­
lings often has resulted in indecision as to the need for making 
another seeding.
A D A P T A T I O N
Bromegrass is well adapted throughout the North Central States 
and the eastern part of the Northern Great Plains. Its superiority 
in Iowa, compared with other hay and pasture grasses, is greatest 
in the western third of the state.
' All o f the major soil types o f  Iowa are suitable for bromegrass 
although production appears to be greatest on deep, fertile loams 
and silt loams. The grass performs well on sandy soils when grown 
in combination with legumes. Soils very low in nitrogen may 
need to be manured or to grow a legume crop before a satisfactory 
growth of this grass can be obtained. Bromegrass seeded without 
a legume usually becomes sod-bound” and unproductive in only 
two to three seasons. This difficulty arises because o f an insuffi­
cient supply of available soil nitrogen. It is for this reason that 
bromegrass should always be seeded with a legume.
7
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Broinegrass has a fair degree of tolerance to “ high lime”  when 
grown on these soils. It may be expected to make a satisfactory 
growth in any soil suitable for alfalfa. It can survive short periods 
of flooding and several inches of silting-over.
V A R I E T I E S  A N D  S T R A I N S  
Bromegrass shows a wide range in plant type, varying greatly in 
height, leafiness, growth habit, rhizome development, resistance to 
drouth and diseases and in forage and seed production. Breeding 
work is underway at the Iowa Agricultural Experiment Station and 
at a number of other stations in an effort to develop superior varie­
ties for pasture and hay use.
Until recent years much of the bromegrass planted in Iowa came 
from Canada, North Dakota and other northern sources. While 
this type of bromegrass gave good results in northwestern. Iowa, 
and in certain other areas in central and eastern Iowa, varieties 
from the southern part of the bromegrass region appear to be some­
what better adapted throughout the state. Three of these varieties, 
namely Fischer, Lincoln and Achenbach, which appear to have 
developed as a result of natural selection continued through a long
Fig. 2. Bromegrass plants vary considerably in sod-forming ability, 
leafiness, lodging resistance and seed setting habits. Following a pro­
gram of inbreeding, selection and testing at Ames, the most desirable 
strains are recombined into synthetic varieties.
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f  , Strains of bromegrass, developed from single plant selections 
are tested m row plantings for forage yields and other agronomic char’ 
acteristics. The strain at the left is low-growing, fine stemmed leafv' 
and poor m seed production. A t the right is a vigoroL S  snreadW
thetic Variety.* “  ^  S6ttmg and more likely to combine well S a syn?
£ Pe.n0d ° f yearS’. are known as “ southern type” bromegrass. The 
relative superiority of these varieties appears to be more pronounced 
in the southern and western parts of Iowa than farther east.
Fischer bromegrass is from an old field established by E. A. 
Fischer on his farm near Shenandoah, Iowa, in 1917, with seed 
purchased from Ohio. It shows considerable uniformity in plant 
type, is tall, leafy, persistent and a^good seed producer. Intensive 
efforts are being made to increase'the seed supply of this varietv 
m Iowa. J
Lincoln originated from several old fields in Nebraska that were 
ound to be generally of a uniform type and of superior productive­
ness m that state. It is similar in growth habit to Fischer and 
appears to be well adapted in Iowa. Considerable seed o f Lincoln 
bromegrass has been purchased by Iowa farmers from certified 
fields in Nebraska, and its use is increasing, rapidly in this state
Achenbach is the name given by the Kansas Station to a variety 
increased from a field on the farm of Achenbach Brothers, Wash­
ington County, Kansas, known to have been in production for more
9
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TABLE 1. FORAGE YIELDS OF CERTAIN BROMEGRASS VARIETIES AT AMES, IOWA, DURING THE PERIOD 1942 TO 1944,
INCLUSIVE. TONS PER ACRE AT 12 PERCENT MOISTURE.
Drilled plots Row plots
Field
1
2 years
Field
2
2 years
Field
3
1 year
Field
4
1 year
Variety average* 
in percentage of 
3 southern varieties
Field
2
1 year
Field
3
1 year
Variety average* 
in percentage of 
3 southern varieties
Lincoln........................................ 0.93 2.10 1.34 2.17 105 3.70 3.79 101
Fischer.................................. 2.25 1.24 1.70 97 3.98 3.44 100
Achenbach.................................. 0.93 2.09 1.26 1.90 98 3.94 3.46 100
Average (Southern)................... 0.93 2.15 1.28 1.92 m 3.87 3.56 100
Western Iowa.. ......................... 0.69 1.95 1.18 1.73 91 3?68 2.81 87
Canadian..................................... 0.69 1.81 1.71 86 3.16 82
Northern Common................ .. 1.53 6.97 73 3.10 2.67 78
Average (northem) ................... 0.69 1.76 1.08 1.72 84 3.31 2.74 81
* Comparative yields in percentage of the yield of the average of Lincoln, Fischer and Achenbach. Percentages were calculated only from 
experiments where the three southern varieties and the variety being compared were present.
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than 40 years. This variety is similar to the Fischer and Lincoln. 
All three are superior in leafiness, vigor, and ability to survive for 
long periods under conditions of heat and drouth.
Other strains o f considerable promise developed in the breeding 
program at Ames are being tested experimentally but are not avail­
able for distribution at this time. Another variety, called Parkland, 
is a so-called non-spreading type, because of its extremely limited 
rhizome development. This variety was developed by Canadian 
research workers, especially for use in the eastern provinces o f  
Canada where it was thought that the regular type of bromegrass 
might be too aggressive. Parkland is not well adapted to use in 
Iowa.
F O R A G E  Y IE L D S  C O M P A R E D
Variety and strain trials with bromegrass at the Iowa Station 
during the years 1941-1944 included both row plantings and broad­
cast or drilled plots. Yields obtained from broadcast or drilled 
plots are believed to be more comparable to expected farm results 
than those from row plantings. Usually bromegrass produces 
larger yields when grown in rows and cultivated than in broadcast 
plantings, probably because o f the better moisture and nitrogen 
supply. Some of the experimental trial plots were established by 
. seeding in the late summer and others by seeding in the early spring. 
Hay yields are reported in tons per acre at 12 percent moisture. 
In some of the trials yields reported are for the first crop year 
after establishment only. It is recognized that the thicker stand 
of later years might result in a change in the comparative perform­
ance of different strains, but it is believed that the varieties show­
ing initial vigor and productiveness may be expected to maintain 
that superiority.
The consistent superiority o f Fischer, Lincoln and Achenbach 
over the strains of northern origin was shown in six separate exper­
iments at Ames during the 3-year period 1942 to 1944 inclusive 
table 1.
Trials also were conducted at Albia in Monroe County, Clarinda 
in Page County, Soldier in Monona County and Fairfield in Jef­
ferson County, all located in western and southern Iowa. The yield 
data from these sources, presented in table 2, again show the south- 
era varieties to be superior, with the differences between the north-
11
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TABLE 2. FORAGE YIELDS OF CERTAIN BROME GRAS'S VARIETIES AT IOWA LOCATIONS OTHER THAN AMES, DURING 
THE PERIOD 1942 TO 1944, INCLUSIVE. TONS PER ACRE AT 12 PERCENT MOISTURE.
Row plots Broadcast plots
Clarinda 
3 years
Soldier 
2 years
Albia 
3 years
Variety average* 
in percentage of 
3 southern varieties
Albia 
2 years
Fairfield 
1 year
Variety average* 
in percentage of 
3 southern varieties
Lincoln..................................... 1.62 1.69 1.43 104 2.11 2.56 95
Fischer..................................... 1.53 1.62 1.35 99 2.12 3.01 104
Achenbach........................ 1.53 1.35 1.50 96 2.21 2.77 101
Average (southern)............ .. 1.56 1.55 1.43 100 2.15 2.78 100
Western Iowa.............. . 1.06 1.22 0.88 70 1.83 85
Canadian................................. 1.07 1.31 77 i 97 71
Northern Commercial............ 1.03 0.65 0.87 56 i .80 84
Average (northern)................ 1.05 1.06 0.88 66 1.82 1.97 77
*See footnote for table 1.
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ern and southern type considerably greater than in the trials at 
Ames.
Because there is a great similarity in performance among the 
three southern varieties, it is believed the average yield of these 
may be used satisfactorily as a standard with which to compare 
the different strains. A  summary of the 11 yield trials conducted 
in Iowa during the 3-year period 1942 to 1944, inclusive, with the 
forage yields o f all strains expressed in percentage o f the average 
o f the three southern varieties, is given in table 3.
It is apparent that the yields obtained from seed produced in 
the older o f the western Iowa fields were about the same, or only 
slightly higher than yields from seed from Canada. While a num­
ber of farmers in the western part o f  the state have been growing 
bromegrass for 10, 15 and 20 years, or more, it appears that the 
inherent nature o f the grass they have been growing, for the most 
part tracing to Canadian sources, has not changed materially 
during the time it has been grown in Iowa. This illustrates the 
fallacy of the rather widespread belief that strains o f northern 
origin grown in Iowa acquire the southern type characteristics.
The three southern varieties, Lincoln, Fischer and Achenbach, 
performed much alike, with Lincoln perhaps showing a very slight 
superiority. These data give little basis for a choice between these 
varieties. Any one of the three would appear to be considerably 
superior to the Canadian or northern type.
TABLE 3 ; SUMMARY OF FORAGE YIELDS OF BROMEGRASS 
IN 11 TRIALS IN IOWA EXPRESSED IN PERCENTAGE 
THE AVERAGE OF LINCOLN, FISCHER
STRAINS
OF
AND ACHENBACH.
Strain Yield in percent
Lincoln.............. mi
Fischer..................
Achenbach.........
Average (three southern) ............ 1 0 0
Western Iowa..............
Canadian..............
Northern Commercial. . . 72
Average (three northern)........ 79
13
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Fig. 4. Varieties of the “southern type” show marked superiority over 
those of northern origin, especially in southern and western Iowa. The 
Achenbach variety (left) and a northern variety (right) are compared at 
the Iowa State College Pasture Improvement Farm, Albia.
U S E S  O F  B R O M E G R A S S
R O T A T IO N  P A S T U R E S
Bromegrass seeded in mixtures with legumes, and properly man­
aged, provides excellent rotation pasture. The value of such pasture 
in livestock production can hardly be overemphasized. Brome- 
grass-legume combinations provide an economical source of protein 
for livestock. Pasturage provides the natural food for most kinds 
of farm animals, although there are differences in the efficiency of 
various classes o f livestock to utilize it. It is probable, however, 
that with all classes of livestock the cheapest feed units are those 
obtained from good'pasture. The high vitamin and mineral con­
tent of green herbage aids in keeping livestock thrifty. The rota­
tion of pastures is helpful in maintaining good livestock sanitation. 
In addition, soil fertility is maintained or increased, soil structure is 
improved and erosion is prevented or reduced.
The length o f the rotation may vary, depending upon the kind
14
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of soil, the steepness o f the slopes and the forage needs. On ex­
tremely erodible soils, pastures should be left down for as long 
periods as possible, plowing only when the legumes grown with the 
grass need to be re-established.
For pasture, bromegrass may be seeded in mixtures with sweet- 
elover, red clover or alfalfa. On a non-acid soil sweetclover may 
be expected to give a large production and to persist by reseeding 
through a period of years. If the crop is to be harvested as hay for 
a year or more before it is grazed, alfalfa is much to be preferred. 
Red clover is better suited on soils inclined to be acid, but this 
legume is likely to persist for so short a period that the grass will 
soon become sod-bound and unproductive.
The greatest production usually is not obtained in the first sea­
son after seeding. This fact makes the use of bromegrass-legume 
mixtures questionable for rotations in which the grass is to remain 
down for 1 year only. A  number of farmers, however, are using 
bromegrass-alfalfa mixtures in 4- and 5-year rotations of corn-oats-
Fig. 5. Bromegrass pasture on the Iowa State College Dairy Farm at 
Ames. Bromegrass generally is reported to'carry from 50 to 100 per­
cent more animals per acre than Kentucky bluegrass.
15
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meadow-meadow or corn-corn-oats-meadow-meadow. It seems 
likely that the use of bromegrass| in such rotations will become 
increasingly popular as seed supplies of the better adapted varieties 
become plentiful.
H A Y
A  considerable part of the alfalfa acreage in the state is on roll­
ing soils subject to sheet and gully erosion. The inclusion of brome­
grass with alfalfa will materially reduce the erosion hazard. Brome­
grass has the ability to thicken and fill in as the alfalfa thins out.
It has been observed, also, that grass grown in mixture with a 
legume may be expected to reduce the loss of the legume by soil 
heaving during the winter, especially on the more impervious soils 
where heaving losses may present a serious, problem. On some 
farms meadows are turned into pastures as soon as the proportion 
of alfalfa to bromegrass is reduced to the point where the bloat 
hazard ceases to be important.
The time to cut bromegrass-alfalfa mixtures should be deter­
mined by the stage of growth of the alfalfa. Three cuttings ordi­
narily may be harvested, each being made when the alfalfa reaches 
the early, or approximately one-tenth to one-quarter, bloom stage. 
A  top growth of 8 to 10 inches should be present when the stand 
goes into the winter.
A  hay crop of fair quality can be harvested from fields follow­
ing the harvest of a bromegrass seed crop with a combine. The 
bromegrass seed heads extend well above the alfalfa. The alfalfa 
and the leafy portion of the grass, although somewhat too mature 
to make the best quality hay, is nutritious and is relished by horses 
and other mature livestock. The bromegrass-alfalfa field after 
seed harvest may be utilized to provide good pasturage at a time 
when other pastures are likely to be unproductive.
SE E D  P R O D U C T IO N
Bromegrass seed production offers an opportunity for a profit­
able cash crop on many Iowa farms. Labor requirements are rela­
tively low. Seed yields may run from 200 to 700 pounds per acre, 
depending upon the age of the stand, the soil, rainfall and the 
proportion of the grass to the legume. There is a strong demand 
at good prices for certified seed o f the southern-type varieties.
16
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Fig. 6. A  bromegrass seed field nearly ready for harvest at Creston, 
Iowa. The number of producers of seed of approved varieties is increas­
ing rapidly in Iowa, Kansas and Nebraska.
Stands established in late summer, looking to a seed crop the 
following season, should be seeded by Aug. 15. The yield of seed 
produced the first year following a late summer seeding is likely 
to be proportional to the growth the preceding fall.
Unproductive, sod-bound bromegrass responds markedly to 
nitrogen fertilization. Applications o f 100 to 200 pounds of 
ammonium nitrate per acre are recommended. If ammonium 
sulfate is used the rate of application should be about one-third 
greater for comparable results. Productive stands may be over- 
stimulated by nitrogen application, causing lodging and making 
the harvesting of seed difficult. Fertilizer applications should be 
made in November or in early spring. Since nitrogen fertilizer 
moves downward into the soil readily, it may be applied as a top­
dressing and need not be worked into the soil. The fertilizer may 
be spread with an endgate seeder or other type of broadcasting 
distributor.
Applications of barnyard manure at the rate of 6 to 12 tons per 
acre also have proved very beneficial in increasing seed yields.
17
Wilsie et al.: Bromegrass in Iowa
Published by Iowa State University Digital Repository, 1945
514
Fig. 7. The combine is the best machine for harvesting bromegrass 
seed. The heads are cut above the leaves and the alfalfa with which the 
crop usually is grown. A  hay crop may be harvested or the field used 
for pasture after the seed crop has been removed.
Seed Harvesting
When bromegrass seed is fully ripe the leaves and lower parts 
of the stems remain quite green in color. The seed is ready to 
harvest with a combine when the lower branches of the heads have 
lost their green color and the stems begin to dry and turn brown 
from the top down. At this time some of the earlier maturing , 
heads may begin to shatter.
Combines, grain binders and separators and special machines 
called strippers, all have been used with good success by experi­
enced operators for harvesting bromegrass seed. It is believed that 
combining is the most satisfactory method, however, and now that 
combines are quite generally available it is the recommended prac­
tice. One important advantage of the combine is that it can be 
set to cut high enough to take only the heads, making it possible 
to harvest the leafy portion later as. hay or pasture. A  practice 
used by some farmers is to follow immediately behind the com­
bine with a mower equipped with a windrower attachment, harvest­
ing the seed and cutting for hay at the same time.
If a grain binder is used, the bundles should be placed in small 
shocks to cure. Care should be taken to make small bundles be­
cause of the green stems and leaves.
18
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Combine Adjustments
The service manual should be consulted for instructions on the 
combine. In general, the bar type cylinder and concave have been 
found preferable for bromegrass seed harvest as they do not break 
the stems or straw as much as other types. It should be the aim 
to obtain separation from the straw rack by gravity as much as 
possible. Commercial seed commonly contains from 10 to 20 per­
cent o f chaff. Seed as it comes from a combine may contain from 
20 to 50 percent. An effort to remove too much o f this chaff may 
result in much seed being blown over the tailboard.
Following are the adjustments that should be checked. The 
numbers refer to the numbers in fig. 8.
No. 1— Cutter bar. Set as high as possible and yet get all 
the heads. In a heavy stand take half a swath or drive at a 
reduced speed in order that the straw rack of the combine will 
not be overloaded.
No. 2— Cylinder (bar type cylinder preferred). Speed in 
-general should be slightly faster than for oats or wheat to 
get all o f the seed.
 ^ Set the cylinder as close as possible to concave with­
out striking.
No. 4— Wind. Use very little air. Reduce fan speed. The 
openings in the fan housing ends should be closed and the wind 
deflector or wind-board set to direct the air to the front end 
of the chaffer.
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No. 5— Chaffer. Open the chaffer and raise; open the chaf­
er extension.
No. 6— Sieve. Adjustable 0 4  to $4 open). Special sieves 
may be desirable. Consult your manual.
Separator Adjustments
When the grain separator is used to thresh a bromegrass seed 
crop the clearance between the concaves and cylinder should be 
adjusted so as to cause as little breakage of the straw as possible, 
since the finer material coming through the cylinder will tend to 
accumulate on the grain pan and sieves. T o  accomplish as much 
separation by gravity as possible on the straw rack many operators 
have bolted a sheet of metal over the grate back of the cylinder 
so that all the material will be lifted to the straw rack. Another 
practice used by several operators is to open the rear door of the 
blower housing. This reduces the suction of the blower fan and 
reduces loss from seed drawn over the upper sieve into the blower.
The harvested seed should be spread out on a suitable floor space 
for proper drying. It usually is necessary to stir and turn seed 
daily the first three or four days after harvest, depending upon 
the amount of moisture contained. Seed which has been allowed 
to heat will give a low germination.
Seed Certification
Farmers interested in seed production will do wèll to obtain 
certified seed of an adapted variety. Greater returns may be ex­
pected from seed of a superior, certified variety, at least until it 
has been widely distributed and becomes generally available, than 
from seed of unknown origin.
Important objectives in certifying bromegrass seed are (1 ) to 
encourage the use o f superior varieties, (2 ) to maintain the purity 
o f  desirable seed stocks and (3 ) to combat the weed menace 
through the production and use of clean seed.
Important precautions to be observed in making seedings for 
seed increase are (1 ) to be sure the seeding is made on a field^not 
recently in bromegrass, (2 ) well isolated from other bromegrass 
fields and (3 ) on land free from noxious weeds. Further infor­
mation on certification requirements can be obtained by writing to 
the Iowa Agricultural Experiment Association, Ames, Iowa.
20
Bulletin P, Vol. 3, No. 75 [1945], Art. 1
http://lib.dr.iastate.edu/bulletinp/vol3/iss75/1
517
Fig* Excess growth of bromegrass in early summer is consumed 
later m the season when growth is less abundant. In some dairy sections 
such excess growth ig used for silage to be fed later in the summer, when 
green forage is less plentiful, or to supplement winter rations.
B R O M E G R A S S -A L F A L F A  S IL A G E
The silo is a good place to conserve excess legume-grass pastur­
age which may be available during spring seasons of lush growth, 
or when the weather conditions are unfavorable for curing hay. 
Silage of this kind is high in both carotene and protein content, 
providing a feed particularly attractive in late winter. Some dairy­
men, however, prefer using it as a midsummer feed when pastures 
may be dried and unpalatable*
For good preservation the moisture content of the bromegrass 
and alfalfa should be about 65 percent when it goes into the silo. 
The safest procedure is to use a preservative. From 40 to 60 
pounds o f molasses per ton of green forage has given good results. 
About 125 pounds of ground shelled corn or 150 pounds of corn 
and cob meal per ton also is a satisfactory preservative to mix with 
the grass and legume silage. The freshly cut grass-legume forage 
is likely to contain about 70 percent o f moisture. It is not an un­
common practice to put the grass-legume mixture into the silo with-
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out using any preservative, but when this is done it is important 
to allow the material to wilt well in the field after cutting, to chop 
it finely and to pack it well in the silo.
O T H E R  U SES O F B R O M E G R A SS  
Grassed Waterways
Grassed waterways are essential to good land use on rolling 
land subject to erosion. A  well-grassed waterway will carry ex­
cess runoff without danger of gullying. The spreading root sys­
tem of bromegrass, together with the surface protection it affords, 
makes this grass an excellent one for use in waterways and terrace 
outlets that are normally well drained and where seepage areas do 
not exist.
Probably the best time to establish bromegrass in waterways is 
when the field or watershed is seeded to a small grain crop such 
as oats. The oats provide considerable protection while the brome­
grass is becoming established.
In some areas, waterways are difficult to establish by the seed­
ing of grasses because of continuous washing. Here it may be 
helpful to first grow a stabilizing crop, such as broadcast corn, 
sorghum or sudan. The bromegrass seed can be drilled into the 
stubble of the stabilizing crop in late August or early September 
and disked lightly to cover or can be seeded the following spring.
The seeding rate of bromegrass for waterway and terrace outlet 
seedings should be nearly double the normal rate, or about 25 pounds 
per acre. This is because of the need for a quickly developed, 
heavy sod under conditions that are often unfavorable for estab­
lishment.
Field Borders and Fence Lines
Field borders, or turn rows as they are sometimes called, often 
contribute little in the way of actual production. They also present 
an erosion hazard because of the necessity of cultivating in one 
direction only, which many times is up and down hill. Some farm­
ers are finding that these difficulties may be largely overcome by 
seeding a 15- or 20-foot border of bromegrass-legume mixture 
around the entire field. This can be most conveniently done at the 
time the field is seeded to small grain. Thé crop may be har­
vested for hay or for seed or even allowed to grow throughout
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the season to be grazed after the cultivated crop has been harvested.
The establishment o f bromegrass in fence rows will, in time, 
largely control the weeds which usually flourish there. Because 
o f the difficulty or near impossibility of preparing a satisfactory 
seedbed the rate of seeding should be in excess of standard seed­
ing rates.
Spoilbanks of Drainage Ditches
Bromegrass is well adapted for use on spoilbanks along drain­
age .ditches. On new construction or maintenance it is desirable 
that the spoilbanks be spread out and sufficiently leveled to accom­
modate all types o f farming equipment for seeding and hay opera­
tions. Bromegrass not only furnishes bank protection but stops 
spreading at the water-line.
Roadsides and Waste Places
State and federal highway administrators are adopting the prac­
tice o f seeding roadsides as a means of decreasing maintenance 
costs by controlling roadside gullies and weed growth. Brome- 
grass-legume mixtures are excellent for this purpose, and in many 
cases high maintenance costs are reduced after seeding because 
farmers mow the roadsides for the hay crop. Some farmers are 
seeding roadsides adjoining their farms, not only to improve the 
appearance but for the hay which can be obtained.
Nearly every farm has a few waste places which because o f in­
accessibility or inconvenience often are allowed to grow up in 
weeds. Crops harvested from these areas may not be worth the 
trouble and expense, but weeds on these areas may add many times 
to the cost of maintenance o f adjoining fields in later years. In 
such situations bromegrass may serve a useful purpose in con­
trolling weeds.
SEEDING M IX T U R E S A N D  RATES
Seeding mixtures and rates may vary greatly. The region of 
the state, soil type, and use of the crop all are factors which influ­
ence the seeding mixture and rate to be recommended. Where the 
crop is to be used for hay the proportion of alfalfa to bromegrass 
should be greater than where the crop is to be grazed. Ten to 12 
pounds of bromegrass and 4 to 6 pounds of alfalfa is a good mix-
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Fig. 10. Bromegrass should never be seeded alone, but always with 
a legume. W hen seeded primarily for hay, 10 pounds of alfalfa and 6 
to 8 pounds of bromegrass is a good mixture. If primarily for pasture, 
10 to 12 pounds of bromegrass and 4 to 6 pounds of alfalfa is recom­
mended.
ture when the crop is to be pastured or harvested for seed, where­
as for hay, about 10 pounds of alfalfa and 6 to 8 pounds of brome­
grass is to be preferred. For western Iowa, where alfalfa is par­
ticularly well adapted, the seeding rate for alfalfa may well be 
less than in other sections of the state. _
When sweetclover is grown in association with bromegrass for 
pasture a good mixture is about 8 pounds of sweetclover and 8 to 
10 pounds of bromegrass per acre. The use of red clover is rec­
ommended when the soil is inclined to be acid, as it is more toler­
ant to this condition than either alfalfa or sweetclover. Red clover, 
like sweetclover, is quick to develop, will provide some grazing the 
year of seeding and assure full production the following year. A  
good mixture for pasture consists of 8 to 10 pounds of bromegrass 
and 6 of red clover. If the soil is not acid alfalfa may replace a 
part of the red clover.
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B R O M E G R A S S  A L O N E  C O M P A R E D  W IT H  
B R O M E G R A S S -A L F A L F A
Because the bromegrass plant requires generous amounts of 
nitrogen, a pure stand becomes relatively unproductive early in its 
life. The yield of forage obtained at Ames when bromegrass was 
grown alone and when grown with alfalfa is shown in table 4.
TABLE 4 . YIELDS OP BROMEGRASS COMPARED W ITH YIELDS OP 
BROMEGRASS-ALFALFA MIXTURES.
Location Seeding Yield tons per acre *
Ames.............. Bromegrass 20 lbs. per acre............
Bromegrass 8 lbs. -4- alfalfa 8 lbs..........
1.33 (3-year average) 
3.77 (3-year average)
2.55 (one year only) 
2.76 (one year only)
Ames..............
Fairfield.........
Fairfield.........
Bromegrass (6 varieties).............
Bromegrass +  alfalfa............
*Twelve percent moisture basis.
It will be observed that the acre yield obtained at Ames was 
nearly three times as large from the alfalfa-bromegrass mixture as 
from bromegrass alone as an average for 3 years. The yield dif­
ference in the first year at Fairfield was small because the soil was 
well supplied with nitrogen from the previous legume crop and 
by an application of nitrogen fertilizer at the time of seeding.
D IF F E R E N T  G R A S S -A L F A L F A  M IX T U R E S  C O M P A R E D
It is well known that bromegrass grows well with alfalfa. For- 
age yields of this mixture compare favorably with other grass- 
alfalfa mixtures. Table 5 gives the summary of results obtained in 
a 4-year study of grass-alfalfa mixtures at Ames. The average 
yields for the 4. crop years represent the yields obtained on 18 
clots of each combination.
TABLE 5. FORAGE YIELDS OF BROMEGRASS-ALFALFA COMPARED 
W ITH OTHER MIXTURES AND W ITH ALFALFA ALONE.
Mixture
Tons per acre 
Four-year average*
Alfalfa +  bromegrass 3.62 
3.59 
3 30 
3.40
Alfalfa +  timothy
Alfalfa (3 varieties)
Twelve percent moisture basis.
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ESTABLISH IN G  A STAND
It would appear that one of the causes of failures with brome­
grass in Iowa has been the use of unadapted varieties. This has 
been true especially in western and southern Iowa where conditions 
for establishment have been more critical than in other sections of 
the state. Strains of northern origin under these conditions appear 
not to have sufficient seedling vigor to produce good stands. In 
addition to the use of a good variety there are other factors which 
influence the success o f seedings.
S E E D IN G  M E T H O D S
Bromegrass seed is light and chaffy and difficult to sow with 
the ordinary mechanical seeders. It is helpful to have good, clean 
seed free of sticks or chaff. Some types of grain drills equipped 
with an agitator in the seed hopper work satisfactorily. Mixing 
the seed with oats or cracked corn facilitates feeding through a 
drill. The main caution to observe with the drill is to set it very 
shallow or to remove the spouts and allow the seed to be broad­
cast on the surface. Failure to obtain a satisfactory stand has 
often been traced to covering the seed too deeply.
The endgate seeder is generally available and may be used. One 
method is to pour the bromegrass seed into the hopper from a 
bucket just about as fast as it is being broadcast. I f the hopper 
is filled, seed will “ bridge over” and fail to feed through. The 
proper rate of pouring can be determined with a little experience. 
Another procedure is to mix the bromegrass with oats. This helps 
greatly in working the seed through the opening. The oats, being 
heavier than bromegrass, distributes about twice the distance of 
the bromegrass. It is necessary, therefore, to make the lands only 
about half the usual width. In adjusting the broadcaster, the 
rate of seeding the oats, therefore, is reduced to one-half the usual 
rate to allow for the overlapping. The alfalfa may be seeded sep­
arately or at the same time, when a grass seeder attachment is 
available. Since alfalfa seed distributes itself about the same 
distance as oats, the seeder should be adjusted at half the required 
rate to compensate for the double seeding.
Small acreages can be seeded most easily by hand, but when this 
is done it is well to go over the field twice, at right angles, to in­
sure an even seed distribution.
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D E P T H  O F S E E D IN G
The seed o f bromegrass, as well as all small-seeded grasses and 
legumes, should be covered to a depth o f only %  to J/2 inch. The 
bromegrass seedling has a rather weak shoot which has difficulty 
in pushing its way through the soil. Ordinarily, harrowing or 
rolling after broadcasting the seed will cover it sufficiently. For 
dry situations, particularly in western Iowa, the experience of 
farmers indicates that a somewhat deeper seeding may be more 
satisfactory. When seeded very shallow, light rains may germi­
nate the seed, but the surface soil dries out before the roots have 
penetrated deep enough to maintain the seedlings.
SP R IN G  S E E D IN G S
Spring seedings o f bromegrass and alfalfa (or other legumes) 
should be made as early as weather and soil conditions permit, 
usually late March or early April. Such seedings generally fol­
low corn in the rotation and are made with oafs as a companion 
crop. The advisability o f using small grain and the method of 
handling it will depend upon the farmer’s own experience in get­
ting stands, and the area of the state in which he lives. Through­
out the greater part o f the state a light seeding of oats will make 
it possible to obtain a crop on the land while grass is being estab­
lished, and at the same time check severe weed competition, which 
often is more detrimental than that o f the small grain. The seed­
ing rate for the oats preferably should be not more than 6 to 8 
pecks per acre. In parts o f southern and extreme western Iowa 
best results are reported when spring seedings are made without 
a companion or nurse crop.
Best results usually are obtained when the oat crop is removed 
by grazing. Livestock should not be permitted to run on the area 
when the ground is wet. Where grazing is not practical, cutting 
the oats for hay when in the milk stage is the next most satisfac­
tory procedure. Usually the oats is allowed to ripen and is har­
vested for grain, a procedure that may be expected to give good 
results in most seasons, except in extreme western Iowa.
A fter broadcasting the seed it should be covered by harrowing 
or rolling, the cultipacker or corrugated roller being preferred. 
Normally, the use o f the roller to pulverize and firm the soil about 
the seed will be helpful. Tight soils which tend to run together
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Fig. 11. The corrugated roller or cultipacker is excellent for prepar­
ing a fine and firm seedbed, so essential for establishing good stands. 
After broadcasting the seed, covering by cultipacking usually produces 
the best results.
may actually be injured by rolling, however, because of baking or 
crusting when rolling is the final operation. In such cases harrow­
ing should be the last operation.
L A T E  S U M M E R  S E E D IN G S
Late summer seedings are best made as soon after Aug. 15 as 
soil moisture conditions permit. The earlier the seedings are made 
after this date, the better for winter survival and satisfactory pro­
duction the following year. Late summer seedings generally are 
made following a small grain crop. Early preparation of the seedr 
bed is a factor o f extremely great importance. Ordinarily the 
seedbed is prepared by periodic disking to control weeds followed 
by harrowing and rolling prior to seeding. Plowing usually is 
not desirable because of the excessive loosening and drying of the 
soil. When disked, some protection against erosion is afforded by 
the stubble which is left partially on top of the ground. When the 
disking method is used it should be started soon after small grain 
harvest to keep weeds under control, in this way conserving soil
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moisture. A  finely pulverized and well-compacted seedbed is 
equally as important following- disking as following plowing. On 
sloping land, all tillage operations including disking, harrowing and 
rolling should be performed on the contour.
Great difficulty has been encountered in establishing grasses and 
legumes on some of the more infertile, steep slopes in western 
Iowa. A  procedure which has had some success in such situations 
is to make late summer seedings following second-year sweetclover. 
The sweetclover enriches the soil and provides a good protective 
mulch in which to make the seeding. Soil moisture conditions gen­
erally are good following second-year sweetclover. Initial steps 
in seedbed preparation should be started before the sweetclover 
stems rot off at the base. The heavy top growth is broken down 
by repeated working with a heavily weighted disk set to cut nearly 
straight. The objective is to cut up the stems, leaving them largely 
on top o f the ground. The bromegrass seed is broadcast in this 
mulch and covered by light disking and rolling.
Bromegrass also can be established in old alfalfa fields which 
have begun to thin. The high nitrogen level of the soil undoubtedly 
contributes much to this success. Seedings can be made in late 
summer or in the very early spring following heavy disking or 
springtoothing.
L IM E  A N D  F E R T IL IZ E R
The beneficial effect of liming acid soils in Iowa and the use of 
phosphate fertilizers is associated primarily with the efficient pro­
duction of legumes, such as alfalfa and sweetclover. Applications 
o f lime preferably should be made at least 6 months in advance of 
seeding. Lime requirements are determined by a simple soil test. 
The legumes in the mixture respond well to the application of 
phosphate fertilizer on many soils in Iowa. Applications of the 
phosphate are best made at the time the alfalfa-bromëgrass seedbed 
is being prepared so that it will be thoroughly worked into the soil. 
Rates of application usually will be from 200 to 300 pounds per 
acre of 20 percent superphosphate or its equivalent.
Manure, applied as a top dressing immediately after seeding, is 
very helpful in insuring a good stand. This is particularly true 
on thin, eroded spots in a field where difficulty has been encoun­
tered in obtaining stands.
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G R A S S H O P P E R  C O N T R O L
Grasshoppers often are present in damaging numbers during the 
period most favorable for fall seeding. A  relatively small number 
o f hoppers may ruin a stand. A  good rule to follow is never to 
wait and see if damage is being done but rather to spread poison 
bait at seeding time if hoppers are present. The few days from 
seeding time until emergence is the best time to get a good kill of 
the hoppers. It is at this time, when the hoppers have little else 
to eat, that poisoning is most effective. The first 2 to 3 weeks 
after emergence are most critical with respect to hopper damage.
M A N A G E M E N T
The newly established stand should be managed to obtain maxi­
mum development of the seedlings. Early removal of the small 
grain companion crop, either by grazing or cutting for hay, is help­
ful. I f the bromegrass was not seeded with oats and weeds are 
prevalent, the field should be clipped to reduce weed competition. 
Close grazing in the fall is very harmful to new stands.
Neither bromegrass nor alfalfa can withstand grazing as closely 
as is customarily practiced with Kentucky bluegrass. Severe over- 
grazing has prevented many stands from ever attaining satisfactory 
production. A  good rule to follow is never to graze closer than 
shoe-top height. Difficulty with spotted grazing is often encoun­
tered, however, when such a procedure is followed. When two or 
three pastures are available good results are obtained when the 
livestock can be rotated from one to the other, allowing a good 
recovery following each grazing period.
The autumn season is the best time to “ rebuild”  the vigor- of 
grass. This is done by allowing growth to accumulate through 
the fall season. It is at this time that grasses store food materials 
in the roots for growth the following spring. If, because of close 
grazing, the grass is not permitted to develop these food reserves 
the next season’s growth is materially reduced. Meadow aftermath 
and stubble fields frequently can be used for pasture while brome­
grass is given an autumn rest.
Some Iowa farmers have practiced the winter grazing of brome­
grass. The advantage of this, they point out, is the saving of labor. 
The feeding value of field-cured bromegrass has not been deter-
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mined experimentally; however, those who have followed this 
procedure report satisfactory results.
P R O P E R  M A N A G E M E N T  T O  M A IN T A IN  A L F A L F A
Maintaining alfalfa in bromegrass has been something of a prob­
lem in semi-permanent and long rotation pastures. It has been 
clearly demonstrated that bromegrass does not drive out the alfalfa, 
as is generally believed. Rather, bacterial wilt thins the stand of 
alfalfa,, which may be hastened by overgrazing, and bromegrass 
simply takes over the space vacated by the alfalfa. An indication 
of this fact is shown in clipping experiments at Ames.
In an experiment to determine the effect o f cutting treatment on 
the relative stand of bromegrass and alfalfa, a seeding was estab­
lished using approximately 8 pounds each o f bromegrass and al­
falfa. During the next 2 years one series o f plots was cut four 
times per season while another series was cut only two or three 
times per season. Separations of the forage into the two compo­
nents showed that the more frequent cutting resulted in a more 
rapid increase in the percentage o f bromegrass, with a correspond­
ing decrease in alfalfa than when the forage was harvested at the 
normal hay stage. The data are shown in table 6.
ABLE PER^®NTAGE 0F  h a r v e s t e d  b r o m e g r a s s , b y  w e i g h t
PROM A BROMEGRASS-ALFALFA, SEEDING AS AFFECTED 
BY TIME OF CUTTING
Stage at harvest Percentage of bromegrass in 
first crop year
Percentage of 
bromegrass 
in third crop year
Full Bloom (2 or 3 cuttings) 26
■ 22
36
54Pre-Bud (4 cuttings)___
■---- i—;-------------— —------- !— ._____ _
These data indicate that the more frequent or more severe the 
harvest treatment the more rapidly the grass will increase at the 
expense of the alfalfa.
With either cutting treatment, however, a satisfactory stand of 
both the alfalfa and the bromegrass remained at the end of 3 years. 
When seed of the new wilt-resistant alfalfa varieties becomes gen­
erally available it would appear possible to maintain alfalfa in 
bromegrass-alfalfa mixtures, successfully for 5 or more years.
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R E N O V A T IO N  O F S T A N D S
An unproductive field of bromegrass, tod steep to plow for a 
clean-tilled crop, can be improved by the introduction of such 
legumes as sweetclover, alfalfa and red clover. It is important 
that the sod be well torn up before seeding the legume. This can 
be done with such equipment as a weighted disk, a springtooth 
harrow, a field cultivator or a plow. It is important to thoroughly 
work the sod to reduce the competition of the grass while the 
legume is re-established.
It usually is desirable to do part of the tillage to subdue the grass 
in the late fall after the bromegrass has been grazed rather close­
ly. If the soil requires lime, it should be applied before the^e till­
age operations. If seepy areas are present in the field in the early 
spring, these usually can be seeded with fair results without further 
disking. The legume is seeded in the early spring after additional 
disking or springtoothing. On low-fertility soils, 200 to 300 
pounds of 20-percent superphosphate, or its equivalent, should be 
applied and mixed with the soil during these tillage operations. 
Following seeding, the field should be harrowed and rolled to cover 
the seed and firm the soil/ Heavy disking greatly reduces seed and 
forage yields in this first season. However, where seedings of 
legumes are being made in the grass, the disking greatly improves 
the stands by reducing the competition of the grass. The legumes 
do not increase yields the year they are established but may be 
expected to in subsequent years. Grazing should be carefully con­
trolled the year the seedlings are established to allow for maxi­
mum development of the legumes.
It is possible also to increase greatly the returns from sod- 
.bound bromegrass by top dressing in the early spring with.nitro­
gen fertilizer. The application of 150 pounds per acre of ammo­
nium nitrate on sod-bound bromegrass was found to' more tnaa 
double the yields of seed and forage on experimental plots in the 
Soil Conservation Nursery at Ames.
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